Introduction
The use of plants for healing purpose is getting increasingly popular as it is believed that botanicals are beneficial and free of side effects (Leonardo et al., 2000) . With the upsurge in the use of herbal medicines, thorough scientific investigations of these plants are imperative, in order to provide information on their safety or toxicity risk. One of such plants that is widely used in the Eastern Cape of South Africa is Hippobromus pauciflorus.
Hippobromus pauciflorus (L.f.) Radlk (Sapindaceae), locally known as Ulathile is a resinous tree that grows up to 5 m in height. It is widely distributed in riverine thickets, along stream banks and at the margins of evergreen forests of South Africa (Pendota et al., 2008) . To the best of our knowledge and as at the time of carrying out this study, there has not been any previous information on the toxicity of the extract of Hippobromus pauciflorus leaves. Therefore, the aim of this study was to investigate the toxic effects of the extract of the plant leaves using Wistar rats as model. The focus of this research was on organ-body weight ratios, haematological parameters and some serum biochemistry.
Materials and Methods

Plant material and authentication
The 
Assay kits
The assay kits for creatinine, urea, calcium, sodium, potassium, chloride, phosphorus, albumin, bilirubin, cholesterol, triacylglycerol, high-density lipoprotein cholesterol, lowdensity lipoprotein cholesterol, alkaline phosphatase, gamma glutamyl transferase, alanine and aspartate aminotransferases were obtained from Roche Diagnostic GmbH, Mannhein, Germany. All other reagents used were of analytical grade and were supplied by Merck Chemicals (Pty) Ltd., Bellville, South Africa.
Preparation of extract
The leaves of the plant were air-dried at room temperature for 7 days. The dried material was pulverized with an electric blender. Hundred grams of the powder was extracted in 1000 ml of distilled water for 48 h on an orbital shaker (Stuart Scientific Orbital Shaker, UK). The extract was filtered using a Buchner funnel and Whatman no. 1 filter paper. The resulting filtrate was freeze-dried (Savant Refrigerated Vapour Trap, RV T41404, USA) to give a yield of 12.47 g. This was reconstituted separately in distilled water to give the required doses used in this study.
Animal grouping and administration of extract
Twenty male rats were completely randomized into four groups of five and were orally administered as follows: Group A (control) was administered with 0.5 ml of distilled water while groups B, C and D were given 50, 100 and 200 mg/kg body weight of the extract respectively. The administration was done repeatedly on daily basis for two weeks using metal oropharyngeal cannula. All the rats from each group were sacrificed 24 h after their respective 14 daily doses. The study was carried out following the approval from the Ethical Committee on Animal Use and Care of the University of Fort Hare, South Africa.
Preparation of serum
The procedure described by Yakubu et al (2005) was employed in the preparation of the serum. Briefly, under ether anaesthesia, rats were made to bleed through their cut jugular veins which were slightly displaced (to prevent blood contamination by interstitial fluid) into clean, dry centrifuge tubes. An aliquot (2 ml) of the blood was collected into EDTA sample bottles (BD Diagnostics, Preanalytical Systems, Midrand, USA) for the haematological analysis. Another 5 ml of the blood was allowed to clot for 10 min at room temperature and then centrifuged at 1282 g x 5 min using Hermle Bench Top Centrifuge (Model Hermle, Z300, Hamburg, Germany). The sera were later aspirated with Pasteur pipettes into sample bottles and used within 12 h of preparation for the assay. The rats were thereafter quickly dissected in the cold; the liver and kidney were excised and transferred into ice-cold 0.25 M sucrose solution. The organs were freed of fat, blotted with clean tissue paper and then weighed.
Determination of biochemical parameters
Adopting the method of Tietz et al (1994) , the levels of sodium, potassium, chloride, inorganic phosphorus, urea, creatinine, total and conjugated bilirubin, albumin, globulin, total protein, alkaline phosphatase, gamma glutamyl transferase, alanine and aspartate aminotransaminases, cholesterol, triacylglycerol, high density lipoprotein cholesterol (HDL-C ) and low density lipoprotein cholesterol( LDL-C) were determined in the serum using 
Statistical analysis
The data obtained were subjected to one way Analysis of Variance (ANOVA) and means were separated by the Duncan Multiple Range Test. Percentage data were transformed to arcsine before analysis. Significant levels were tested at P < 0.05.
Results
The effects of the administration of the aqueous extract of H. Pauciflorus on the haematological parameters of rats are shown in Table 1 Table 2 ).
The administration of the extract did not produce any significant change in the atherogenic index as well as the concentrations of cholesterol, high-density lipoprotein cholesterol and low-density lipoprotein cholesterol in the serum of the animals. However, the extract increased the concentration of serum triacylglycerol in the animals (Table 3) .
Discussion
Assessment of haematological parameters in rats can be used to determine the extent of deleterious effect of a plant extract on the blood (Yakubu et al., 2007) . While the aqueous extract of H. Pauciflorus had no effect on the WBC, RBC, MCV, platelet, neutrophils, monocytes, lymphocytes and LUC other parameters like Hb, PCV, MCH, MCHC, eosinophils and basophils were affected at specific doses of the extract. This is an indication of the selective effect of the extract on the blood indices. Consequently, the enhanced level of the Hb at 100 and 200 mg/kg body weight of the extract may be due to stimulatory effect on the rate of production over the rate of destruction of the blood corpuscles; this may also Albumin, total bilirubin and globulin are mixtures of protein molecules that can be used to measure the integrity of glomeruli and regulation of osmotic pressure (Ganong, 2001 ). The reduction in the level of serum albumin at 200 mg/kg body weight of the extract may be an indication of diminished synthetic function of the liver, resulting from hepatocellular damage (Woodman, 1996) . Bilirubin is an important metabolic product of blood with biological and diagnostic values. The increase in globulin, total and conjugated bilirubin at 200 mg/kg body weight may be an indication of impairment in the liver function capacity (Moudgil and Narang, 1989 ).
Determination of urea, creatinine and electrolyte concentration in the serum can be used to assess the functional capacity of the kidney. The absence of significant effect of the extract on the serum concentrations of sodium and chloride of the animals suggest that the normal functioning of the organ in relation to these electrolytes were unaffected. However, the increase in the levels of potassium and inorganic phosphorus at 200 mg/kg body weight indicate dose specific effect of the extract. Creatinine, synthesized in the liver, passes into the circulation where it is taken up almost entirely by the skeletal muscles. Its retention in the blood is an evidence of kidney impairment (Wurochekke et al., 2008) . Therefore, the reduced levels of creatinine in the serum may imply that the extract has interfered with creatinine metabolism. Urea is the main product of protein catabolism. The increase in serum urea level may suggest impairment in the kidney function.
There are many enzymes found in the serum that did not originate from the serum. During tissue damage, some of these enzymes find their way into the serum, probably by leakage (Wills, 1985) . Serum enzyme measurements are therefore a valuable tool in clinical diagnosis, providing information on the effect and nature of pathological damage to any tissue. Therefore, the lack of effect on the alkaline phosphatase and gamma glutamyl transferase in the serum suggests that the extract did not cause damage to the plasma membrane. However, the alterations in the aspartate aminotransaminase at 200 mg/kg body weight suggest dose specific effect of the extract.
Alterations in the concentration of major lipids like cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol and triglycerides can give useful information on the lipid metabolism as well as predisposition of the animals to atherosclerosis and its associated coronary heart diseases (Yakubu et al., (2008) . Elevated levels of all lipids except the HDL-C are associated with increased risk of atherosclerosis. The lack of effect by the extract on all the serum lipid parameters investigated in this study except triacylglycerol suggests selective effect on the lipid metabolism of the animals. The increase in the serum triacylglycerol concentration might be due to accelerated lipolysis. This may imply depletion in the store of fatty acids (Yakubu et al., 2008 ).
In conclusion the extract from the leaves of H. pauciflorus has brought about selective alterations in the biochemical parameters of male Wistar rats investigated. It is likely that the extract has mild and dose specific haemato-, hepato-and nephrotoxic effects and thus may not be completely safe for oral administration in animals. 
